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During the summer of 1941 in the Yakima Valley, Washington, it was found 
that Culex tarsalis Coq. mosquitoes were infected with the viruses of Western 
equine encephalomyelitis and St. Louis encephalitis (1), and that approximately 
50 per cent of the chickens of the area had specific antibodies for these same 
viruses (2), though no chicken epizootic had been observed.  Experiments with 
the WeStern equine virus in chickens were begun immediately, together with 
those reported in the following paper for the St. Louis virus (3), to determine the 
possible correlation and significance of these findings.  It was noted on first 
trial that peripheral inoculation of chickens with a small amount of the Western 
equine virus resulted in a  temporary viremia.  This was followed in  10 to  12 
days by the presence of serum antibodies (see Experiment 1 below).  Similarly, 
chickens  developed  viremia  following  the  bite  of  laboratory-infected  Culex 
tarsalis and other mosquitoes  (4).  Next,  it was observed that  Culex tarsalis 
fed predominantly on birds, and that these mosquitoes were found most readily 
during the day time in chicken houses, many in an engorged state (5, 6).  The 
importance of this  mosquito as  a  vector of Western  equine  encephalitis  has 
been repeatedly confirmed, a  total of 83 isolations having now been made from 
three widely separated Western states (6-11). 
During  a  period  of several years  there  was  no  evidence  that  others  were 
attempting to confirm our work on Culex tarsalis and chickens, or were carrying 
out any studies of a similar nature.  For this reason, and also in part due to the 
press of work, the details of the exploratory chicken experiments were not re- 
ported.  The experiments now to be described were performed, as needed,  to 
make possible the pursuance and interpretation of epidemiological and vector 
studies.  More recently, however,  with  the  finding  of the  chicken mite Der- 
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manysus  gallinae  (De  Geer)  infected with  the  St.  Louis  and  Western  equine 
encephalitis viruses  (12,  13) it seems probable that  still more attention  will be 
centered on the chicken as a  source of virus infection in nature, and as a  labora- 
tory animal for the study of encephalitis.  The chicken has become a  necessary 
animal for studies on the vector ability of mosquitoes, the chicken mite, and the 
chicken tick  (Argas persicus  (Oken)).  The  tick was suspected because it was 
the  only  common  blood-sucking  chicken  ectoparasite  other  than  mosquitoes 
found in one endemic area studied  (Kern County,  California)  (6). 
Materials and Methods 
Virus.--Interpreting data from the studies of King (14)  it seemed wise to use a  virus for 
peripheral inoculation and mosquito transmission that was not "brain-adapted."  At first 
the only virus available was the !'California" strain, obtained from Howitt.  This virus had 
been passed a large number of times from brain to brain in guinea pigs.  In preparation for 
our experiments nineteen serial guinea pig passages were made by the subcutaneous route, 
using for the iIl0culum the heart's blood of the previously infected guinea pig.  It was hoped 
that the virus would more nearly approach its original state of tissue adaptation following 
this manipulation.  This "blood-adapted" virus, which is now called strain 1)-19, was used 
in Experiment  1.  In  all other experiments strain F-199,  which was  isolated from Culex 
tarsalis in Washington (7), was employed.  It was used in an early mouse passage, probably 
at no time after the fifth. 
Chickens.--Ali  chickens  were  incubator-hatched,  guarded  from mosquitoes and other 
arthropods till used at from 3 weeks to 4  months of age.  Various breeds were employed, 
usually White Leghorns or Hampshire Reds. 
Mice.--Mice used for the detection of virus were either the Webster Swiss or the Rockefeller 
Institute albino strain.  They were employed at an age of 3 to 4 weeks. 
Mahods.--All chickens were inoculated subcutaneously, usually with 0.2 cc. of a  mouse 
brain virus suspension and in a dilution of 10  -a or greater.  Previous to inoculation the virus 
suspensions were frozen in a  carbon dioxide ice storage chest in 0.5 or 1.0 cc. amounts, and 
the LDs0 titer was determined by mouse titration.  Bleedings were made by cardiac puncture 
at the desired intervals after the chickens were inoculated.  Two cc. of blood was customarily 
removed, permitted to clot at 5°C. in a narrow tube, and the serum obtained from this was 
inoculated intracerebrally in mice.  When the titer of the serum-virus was to be determined, 
serial tenfold dilutions of the serum were made in infusion broth.  Occasionally these titra- 
tions were made on portions of the serum which had been frozen..  If spleens or brains from 
chickens were tested for virus, they were ground with alundum in a  10 per cent suspension 
of broth, slowly centrifuged, and the supernatant was inoculated in mice.  All mice were 
observed for 15 days for signs of encephalitis or death.  In Experiment 1, any mouse found 
sick was sacrificed and the brain removed for culture and subinoculation to three others to 
determine whether the cause of death was a  virus.  In later experiments this was not con- 
sidered necessary in most instances.  If at least 2 mice out of 4 or 5 inoculated, died between 
the 3rd and 10th day,  Western equine virus was  assumed to be present in the inoculum. 
In special instances of doubt,  subpassage and cultures were made.  Occasionally for con- 
firmation, frozen portions of the original inoculum were thawed and inoculated in another 
group of mice. 
EXPERIMENTS 
Experiment/.--Two-tenths  cc. of a  10  -4 dilution of 1)-19 virus was inoculated subcutane- 
ously in each of 12 chickens.  One to 3 were bled at a  time at the following intervals after W.  McD.  HAMMON  AND  W.  C.  REEVES  165 
inoculation:  12,  18,  24,38, 46, 64, 72, 90, 98,  108, and 130 hours.  As is shown in Table I, 
virus was isolated in all bleedings from 18 hours through 64 hours, but not at 12 hours or at 
any time after 64 hours, except once at 130 hours.  Two of 4 mice inoculated with 130th hour 
serum were found dead.  Since the brains were soft, no subpassage was made.  This apparent 
isolation at 130 hours was from a  chicken bled only once previously, at 90 hours, and with 
negative results. 
Experiment 2.--In our Texas field laboratory a  series of mosquito transmissions was at- 
tempted (4) as a result of the previous experiment.  Bleedings were made of all chickens at 
both 24 and 48 hours after attempted infection by inoculation or by mosquito bite.  Virus 
F-199 of mosquito origin was used.  Isolations were frequently made from the 24 hour bleeding 
TABLE  I 
Experiment/.--April 11,  1942.  Results of tests for virus on the serum of chickens inocu- 
lated subcutaneously with 0.2 cc. of Western equine virus P-19 in 10  -4 dilution. 
Hours after inoculation when bled 
Chicken 
12  18  24 
1 
2 
4 
6 
7 
9 
10 
11 
12 
0/3*  2/4 
3/3  4/4 
i  3/3 
i2/2 
38 
3/3 
3/3 
4/4 
4/4 
46  64 
3/3 
72 
0/3 
0/3 
O/3  J 
9O  98 
O/3 
~0/4 
i 
108  ]  130 
I 
2/4 
* Numerator indicates number of  mice that died  and  the denominator the number in- 
oculated. 
but seldom at 48 hours, but whenever found at th~ latter time, the virus was also demonstrated 
at  24  hours. 
Experiment 3 was performed to attempt to account for the frequent absence 
of virus at 48 hours in Experiment 2, although always present at 46 and 60 
hours in Experiment 1.  It was thought probable  that the difference might be 
due to the change in virus strains used. 
Experiment 3.--Six chickens were inoculated with a  10  -4 dilution of F-199 virus which had 
an LDs0 of 10  -s's  Three were bled after 24 hours and 3 after 48 hours.  As can be observed 
in Table II, v~s  was present in the sera of all 3 chickens at 24 hours in an average liter of 
10  -3  , but was not definitely determined to be present in any serum at 48 hours. 
To explore further the period of time when viremia could be detected and to 
study the effect of the dosage on the time and duration of viremia, Experiment 
4 was planned. 
.Experiment 4.--The frozen virus suspension of  Experiment 3 was used  (LDs0 of 10  -s~) 
and 3 groups of 9 chickens were inoculated.  One group received a  10  -~ dilution of virus, the 166  WESTERN  EQUINE  ENCEPHALOMYELITIS VIRUS 
second a  10-  5, and the third a  10-  6.  Three chickens of each group were bled at 24, 48, and 
72 hours.  The results are presented in Table III.  In all groups virus was found in titers 
from 10  -2 through 10-  3 at 24 hours, and in one chicken in each group it was found in a rel- 
atively low titer at 48 hours, but only once did as many as 2 of the 4 mice die from undiluted 
serum taken at 72 hours. 
Since the end point of infectivity of the virus for chickens was not reached at 
a  10  -6 dilution in Experiment  4,  and  virus was  still  present  in many  sera  at a 
10  -6 dilution, Experiment 5 was performed to extend both limits of observation. 
Experiment 5.--Employing the  same frozen virus suspension  (Experiments  3  and 4)  2 
chickens were inoculated with each dilution, 10  4  through 10  -7 (extending beyond the 10  -6"5 
dilution which was the LD60 dilution for mice).  All chickens were bled once only, at 24 hours 
TABLE II 
Experiment 3.--May 5, 1943.  Results of tests for virus on the serum of chickens inocu- 
lated subcutaneously with 0.2 cc. of Western equine virus F-199 in a  10  -4 dilution. 
Hours after inoculation when bled, and serum dilutions tested 
Chicken  24 hrs.  48 hrs. 
I0~ 
A 
B 
C 
D 
E 
F 
Undiluted 
5/5 
5/5 
10-x 
5/5 
5/5 
10-2  10-s 
5/s  4/s 
s/5  3/s 
Undiluted 
0/5 
0/5 
1/5 
10-1  10-2 
o/5  o/5 
0/5  0/4 
1/s  0/4 
o/s 
2/5 
0/5 
after inoculation.  In Table IV, it can be observed that virus was isolated from both chickens 
inoculated with every dilution.  As an indication of the amount of virus in the serum it may 
be noted that 3 out of 4 mice died from inoculation of a  10  ~  dilution of the serum of one 
chicken. 
Since the end point of the susceptibility of a  chicken to infection was still not 
demonstrated  in the previous experiment, Experiment 6 was performed. 
Experiment 6.--Two chickens were given a 10  -7 dilation and 3 were inoculated with a 10-  8 
dilution of the same  frozen suspension  employed in Experiments 3, 4, and 5.  As seen in 
Table IV, virus was again detected at 24 hours in both chickens receiving the 10  -7 dilution, 
but in none of the 3 inoculated with the 10  -8 dilution. 
After  determining  the  probable  minimal  infective  dose  for  the  chicken  a 
larger experiment was planned to see the effect of dosage on the time and dura- 
tion of viremia,  this  time making  the first  observation at  12  hours,  a  time at 
which  negative  results  had  been  obtained  in  Experiment  1  with  virus 
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Experiment 7.--Twelve chickens were inoculated with the same suspension of F-199 virus 
used in Experiments 3, 4, 5, and 6, 6 wi[h a 10-  s dilution, and 6 with a 10  -7 dilution (the least 
TABLE  III 
Experiment 4.--May 19,  1943.  Results of tests for virus on the serum of  chickens  in- 
ocu]ated subcutaneously with 0.2  cc. of various dilutions of Western equine  virus  F-199. 
Virus  Chicken  I  dilution 
Undi- 
luted 
10  --4  I a 
Hours after inoculatlonwhen  bled, and serum dilutions tested 
24  hrs.  48 hrs.  72 hrs. 
10"1  10"~  10-2  Undl-  luted  10-1  10-2  10-*  Undi-  luted  10-1  10"-~  101 
4/4  4/4  3/4  2/4 
lb  4/4  4/4  2/4  1/4 
lc  4/4  4/4  --  -- 
ld  0/4 
le  4/4 
if  1/4 
lg 
lh 
li 
10-  ~  2a  4/4  4/4  1/4  0/4 
2b  4/4  4/4  3/4  0/4 
2 c  4/4  4/4  --  -- 
2d  2/3 
2e  0/4 
2f  0/4 
2g 
2h 
2i 
10  -6  3a 
3b 
3c 
3d 
3e 
3f 
3g 
3h 
3i 
4/4  4/4  3/4  3/4 
4/4  4/4 
!  4/4  3/4  -- 
0/4  0/4  -- 
0/4  O/4  -- 
1/4  0/4  0/4  0/4 
1/4  1/4  0/4  0/4 
0/4  0/4  0/4 
0/3  0/4  0/4 
0/4  0/4  0/4 
0/4  0/4  0/4 
0/4  0/4  0/4 
0/4  0/4  0/4 
1/4  O/4  O/4 
0/4  o/4  o/4  o/4 
0/4  0/4  0/4  0/4 
2/4  0/4  0/4  0/4 
0/3  0/4  0/4  0/4 
0/4  0/4  0/4  0/4 
1/4  0/4  0/4  O/4 
amount of virus resulting in infection of all).  Serum was tested from 2 chickens of each 
group at  12, 24, 36, 48, 60, and 72  hours,  Theresults are presented in Table V.  Virus was 
always detectable at 24 and 36 hours, but only in the 2 chickens receiving the least amount 
of virus was it demonstrated at 48 hours.  There appeared to be no regular pattern regarding 
the time of appearance of the highest titer of virus in the serum.  With both the 10  -3 and the 
10  -~ dilution of virus, there was one instance in which 4 out of 4 mice died from inoculation 
of a  10  -4 dilution of serum.  Both a large dose and a  minimal infective dose of virus were 168  WESTERN  EQUINE  ENCEPHALOMYELITIS  VIRUS 
thus  observed to give rise to  a  high titer of circulating virus.  The observed duration  of 
viremia from the small dose was 12 hours longer than for the larger. 
Two experiments  were performed  in an attempt  to reproduce  the late virus 
isolation in chicken  12 of Experiment  1  (130 hours);  to determine if virus per- 
sisted in the spleen as had been noted twice in experiments with the St. Louis 
TABLE  IV 
Experiments 5 and  &--July 16, 1943 and  July 28,  1943.  Results of tests  for virus on 
the  serum  of chickens inoculated  subcutaneously 24  hours  before with 0.2  cc. of a  serial 
tenfold dilution of Western equine virus F-199. 
Virus dilution 
I0-~ 
10-5 
10-6 
10-7 
10-7 
10-s 
Chicken 
2a 
2b 
3a 
3b 
4a 
4b 
5a 
5b 
5c 
5-50 
5-29 
5-11 
5-55 
5-46 
Undiluted 
w 
314 
4/4 
4/4 
1/4 
0/4 
0/4 
10-t 
m 
I/4 
314 
4/4 
3/4 
4/4 
o/4 
0/4 
0/4 
Serum~dilutionstested 
I0-~ 
4/4 
1/4 
4/4 
4/4 
4/4 
O/4 
0/4 
4/4 
4/4 
3/3 
4/4 
o/4 
0/4 
o/4 
10-3 
4/4 
014 
4/4 
2/4 
2/4 
0/4 
4/4 
3/4 
o/4 
1/4 
o/4 
10"-4 
3/4 
o/4 
1/4 
o/3 
o/4 
0/4 
0/4 
1/4 
0/4 
0/4 
o/4 
virus (3), and to confirm the observations of Experiment 7 on the duration of 
viremia with a minimal infective dose. 
Experiments 8 and 9.--Experiment 8 was unsuccessful and the results are not given in a 
table.  A new lot of frozen virus was used,  and in the preliminary titration an erroneous 
result had been obtained which led to the use of an inadequate dosage.  Ten chickens were 
inoculated with 0.3 cc. of what was eventually shown to be a 0.05 ~Ds0 dilution (0.5 LDs0 
mouse dose).  Bleedings were made from 2 chickens at a time at 12 hour intervals, beginning 
at 24 hours and extending up until the 192nd hour.  Virus was apparently isolated from the 
serum of one chicken only, and that at 48 hours.  At 120, 144, 168, and 192 hours, 2 chickens 
were sacrificed and each spleen was tested.  No virus was isolated.  The 2 remaining chickens 
were bled 28 days after inoculation.  One had a low titer of antibody, the other none. W.  MCD.  HAMMON  AND  W,  C.  REEVES  169 
TABLE V 
Experlment 7.--August 11,  1943.  Results of  tests  for virus on  the  serum  of  chickens 
inoculated subcutaneously with 0.2 cc.  of 10-s and  10  -7 dilutions of Western equine virus. 
IOS 
10-7 
Hours after inoculation when bled, and serum dilutions tested 
12 hrs.  24hrs.  36 hrs.  48 hrs.  60  hrs 
4/4!4/44/44/4  ! 
4/4  4/44/42/4  ] 
--  --  3/4  0/4  1/4 
--  --  2/40/4  014 
4/4  D/4  2/40/~ 
--  --  4/44/4  4/4 
--  --  4/4  2/4  3/4 
I  ~  .--2 
2/4 0/4 0/4  : 
1/4 O/4 O/4 0/~ 
4/4  4/4  4/~ 
0/4 D/4 0/4 0fi 
1/4 ~/4/04 0/~ 
0/4 3/4 0/4 0/~ 
3/']  ~J/4  0/4 0/2  I 
i  4/4  2/4  1/4  0/~ 
I/4 0/4  0/4 0/~ 
0/410/4 0/4 0/~ 
- 1/4  0/40/]  , 
-  314 214 o1~  !  I 
72  h~ 
.-52 
! 
0/4 [0/4 
! 
0/~ !I/4 
i 
! 
0/4 ~o/4 
0/~ 12/4 
0/4 
O/4 
2/3 
--  0/4 
TABLE  VI 
Experiment 9.--May 2, 1945.  Results of tests for virus on sera and spleens of chickens 
inoculated  subcutaneously  with  0.3  cc.  of  Western  equine  virus  F-199  in  a  dilution of 
3  )<  10  -5. 
Hours after inoculation  when serum or spleen was tested 
Serm  I  SP  leeo  S01een  Se,   Sploeo  Ser   I SP een 
144  168  192 
',hlcken! 
24 
8-70  ~/5---- 
8-71  5/5 
8-72 
8-73 
8-74 
8-75 
8-76 
8-77  r 
36  [ 4S 
4/5 
4/s! 
5/5 
5/5 
60  72 
9/.~ 
1/10 
)/5 
i 
84  96  108 
i 
~/s 
,/sJ 
)/5 
))5 
)/5 
)/5 
120 
o/s[ o/5 
OlS  o15 
o/s  0/5 
1/5 
0/5  o/5 
0/5  o/s 
0/5 
0/5 
o/5 
0/5 
Experiment 9  was similar in all respects to Experiment 8, except that 0.3 cc. of a  4 LDso 
mouse  dilution  was  employed  as  an  inoculum  (40  LDs0  mouse  doses).  The  results  are 
presented in  Table VI.  Virus was present in demonstrable quantities at the earliest bleed- 
ing (24 hours), and at 48 hours in both chickens tested, but was at no time found with cer- 
tainty after 48 hours.  Virus was not isolated from any of the spleens between 120 and 192 
hours. 
Experiments with Mosquitoes.--In  22 instances virus was obtained from the 
serum of chickens 24 or 48 hours after the bite of experimentally infected mos- 170  WESTERN  EQUINE  ENCEPHALOMYELITIS  VIRUS 
quitoes (4).  In two instances, groups of mosquitoes were infected by feeding on 
chickens 24 hours after inoculation (4).  In one instance mosquitoes were in- 
fected by feeding on an inoculated duck and these in turn infected chickens by 
their bite (4). 
DISCUSSION 
Other  observations  made  in  our  field  and  laboratory studies  and  briefly 
summarized earlier in this paper, as well as the details given elsewhere (4, 5,11, 
15) create a strong case against birds as the principal source of mosquito infec- 
tion.  Much evidence has pointed to domestic fowls as being particularly im- 
portant, and expecially chickens.  It is our impression that chickens in the epi- 
demic areas we have studied  are numerically more important  than any other 
bird present in close association with men and horses.  Case rates in men and 
horses are higher in rural, small town, and suburban areas, where chickens are 
usually  raised,  than  in  urban  areas.  Engorged  and  infected Culex  tarsalis 
can be readily found in chicken houses and, according to our observations are 
more readily found there than in most other places. 
The experiments reported here demonstrate  that very minute amounts of 
virus, amounts closely comparable to those just able to produce death in mice 
by the direct intracerebral route, will regularly produce infection with viremia 
when inoculated subcutaneously in chickens.  This route of inoculation closely 
approaches that by which a  mosquito inoculates saliva.  The titer of virus in 
the chicken serum usually ranges from 10  -2 through 10-4 during a large part of 
the period of viremia, and this amount of virus we find adequate for mosquito in- 
fection.  The virus persists in the blood for at least 24 hours when any dose is 
inoculated, but tends to persist longest (at least 36 hours) when the inoculum 
is in the minimal infective range.  Yet, with this dose the titer of virus in the 
blood is not less than when the inoculum is greater (titers of at least 10  -* have 
been noted).  This type of susceptibility is admirably suited to mosquito trans- 
mission and all data fit well into the hypothesis of an important chicken-mos- 
quito-chicken cycle. 
Except for one instance in the first experiment, and this we do not consider 
sufficiently conclusive to be accepted since it could not be repeated in Exper- 
iment  9,  viremia did not persist more than 3  days.  Furthermore, no virus 
could be found to persist in the spleen, as has occasionally been noted in experi- 
ments with the  St. Louis virus  (3).  Moreover, in most chickens antibodies 
appeared in the blood within 2 weeks after inoculation.  Thus,  the data re- 
garding chicken infection do not support the concept of a  true reservoir, or a 
latent carrier, though the possibility has not been ruled out of an occasional 
fowl having an unusual course of infection.  For these reasons we have sought 
elsewhere for a true reservoir.  Syverton and Berry (16) in 1936 suggested the 
tick as a  reservoir and proved that a Dermacentor tick could potentially serve, W.  McD.  HAMMON  AND  W.  Co  REEVES  171 
but as we have previously pointed out (11), this particular tick does not appear 
to  fit  the  circumstances.  We  fully expected  that  the  chicken  tick,  Argas 
persicus, would be found to be a  vector, but none of thousands  tested by us 
over a  2  year period has  been infected (6)  and in the laboratory it has  not 
proved capable in our hands of transmitting the virus.  Following the finding 
of chicken mites infected with St. Louis virus by Smith and associates  (12), we 
began an intensive study of that parasite.  As will be reported in detail else- 
where, we have failed to find any mites infected by methods of testing which 
have yielded 87 strains of Western equine virus from several species of mos- 
quitoes.  Over  100,000  mites  were  tested from Washington  and  Oklahoma, 
many from chicken houses where infected Culex tarsalis were collected.  Fur- 
thermore, no Dermanyssus gallinae  can be found in our present principal study 
area (Kern County, California) where the virus has  been active summer after 
summer for at least 15 years.  In the laboratory we have tried repeatedly to 
demonstrate infection in a colony established from mites collected in Northern 
California.  Tests were made after multiple feedings on chickens during their 
viremic stage, but with entirely negative results. 
Therefore, though Sulkin's observations on the mite (13)  tend to focus ad- 
ditional attention on chickens in the cycle of the Western equine virus, we feel 
a note of warning should be sounded before too many conclusions are based on 
one or even more isolations of virus from mites.  The mite cannot be considered 
a proved vector until it is shown to be capable of transmitting infection.  We 
have  found both  Anopheles maculipennis freeborni Aitken and Culex pipiens 
Linn. infected in nature with this virus (7) but neither species can serve as a vec- 
tor (4).  It is possible on the other hand that our mites may represent a differ- 
ent subspecies, though none has been described; but even if such is the case, the 
chicken mite is not a reservoir of virus in some endemic areas  (those in which it 
is absent or represented by a  resistant strain).  The same  reasoning  applies 
to the St. Louis virus. 
We consider it quite important to continue the search for a reservoir among 
other  avian  blood-sucking  ectoparasites  which  may  occasionally  feed  on 
chickens though possibly parasitizing primarily another bird. 
A word, at least, appears in order regarding the possible r61e played by large 
animals  in  the  epidemiology of encephalitis.  For years many persons have 
considered the horse as a source of infection and many clinicians have as routine 
asked their patients presenting signs and symptoms of encephalitis what con- 
tacts they have had with horses.  It is certainly true that horses are sentinels to 
indicate the existence of the virus in the community, but we have little evidence 
to incriminate the horse as the source of infection.  Although we have found no 
record of a systematic testing of blood from a large number of experimentally in- 
fected horses, the available records suggest that viremia when present may be of 
short duration and that the titer of virus is lower than that encountered in birds 172  WESTEi~.N  EQUINE  ENCEPItALOM'YELITIS VIRUS 
(17-19).  Moreover,  no  one  has  succeeded  in  infecting  mosquitoes  by per- 
mitting them to feed on infected horses (20).  In one experiment with 2 calves 
we inoculated 0.2 cc. of a  10  -3 dilution of F-199 virus subcutaneously and in- 
tracutaneously.  At no time between 16 hours and the 8th day could virus be 
detected in the serum in bleedings made every 12 hours.  There are very few 
instances on record of the isolation of virus from human blood.  This apparent 
difficulty in finding significant amounts of virus in the blood of large mammals 
correlates well with the paucity of positive results obtained when attempts were 
made to find infected Aedes mosquitoes in nature.  The Aedes studied by us 
have been found to feed predominantly on cows, horses, man, and other large 
mammals and almost never on birds  (5,  6).  Only two isolations of Western 
type  virus  have  been  made  from  the  many  thousands  of  Aedes  which  we 
have tested (6). 
In serum surveys we have thus far found no evidence of significant infection 
rates among small mammals (rodents)  (2,  10),  although several small rodents 
develop viremia after experimental infection.  Thus the evidence available at 
present  incriminates  birds,  including  the  chicken,  as  the  principal source of 
mosquito infection. 
SUMMARY  AND  CONCLUSIONS 
1.  Chickens inoculated subcutaneously with 0.2 cc. of a  10  -2 to 10-; dilution 
of Western equine mouse brain virus had the virus in the blood serum between 
the 12th and the 48th hour in most instances.  The fowls showed no signs of 
illness. 
2.  Viremia  could  be  induced  regularly  in  chickens  by  inoculating  sub- 
cutaneously the least amount of virus which would produce encephalitis in the 
mouse when inoculated by the intracerebral route. 
3.  Even the minimal infecting dose for a  chicken led to such multiplication 
of the virus that it was detectable in the serum in a  10  -4 dilution.  Moreover, a 
minimal infecting dose appeared to result in a longer period of viremia than was 
produced by a larger dose. 
4.  Virus has not been found to persist for more than 3 days after inoculation 
in any organ of the chicken tested for it and usually it did not persist over 2 
days.  Antibodies  were  present  in  the  blood  within  at  least  15  days  after 
inoculation. 
5.  It is concluded that chickens may serve as sources of infection for mos- 
quitoes or other blood-sucking ectoparasites for short periods of time after the 
infecting bite of a  similar invertebrate vector.  There is no evidence that the 
chicken serves as a latent carrier of the virus. 
6.  No virus could be found in the blood of 2 inoculated calves, and virus has 
not  been demonstrated regularly or with the same ease in the blood of horses or 
of men, as it has in that of chickens.  It seems unlikely therefore that  large 
mammals serve frequently as sources for mosquito infection. w.  MCD. HAM]wON AND w.  c.  REEVES  173 
7.  These experimental data on fowls and mammals correlate well with other 
epidemiological and laboratory findings, in particular with the feeding pref- 
erence of the mosquitoes found infected in epidemic areas. 
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